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Recruiting is an expensive, ongoing challenge for all of the U.S. military services. 
More than a quarter of the U.S. 
Department of Defense (DoD) 
budget—around $150 billion per 
year—goes to fund the pay and 
benefits of active and retired mem-
bers of the military. Even modest 
gains in recruiting efficiency can 
translate to large dollar savings. 
Developments in the 
Statistical Modeling of 
Military Recruiting
Samuel E. Buttrey, Lyn R. Whitaker, and Jonathan K. Alt
These gains in efficiency might 
come from a number of sources. 
First, smarter allocation of recruit-
ers to territories might allow the 
services to use fewer recruiters. 
Second, close screening and ade-
quate preparation of recruits could 
reduce the numbers of those who 
are unable to complete their terms 
of service; every time a military 
member drops out, the services are 
faced with the need to find, and 
train, his or her replacement. Third, 
the Army alone employs more than 
9,000 recruiters. If the Army could 
recruit the same numbers using, 
say, 1,000 fewer recruiters, it could 
find itself with 1,000 fewer salaries 
and benefit packages to support—
or, alternatively, the equivalent of 




This article describes some 
of the research in attacking this 
first problem—devising strategies 
for more-efficient allocation of 
recruiting resources. The starting 
point is to define the problem of 
locating young people who qualify 
for, and are interested in, the mili-
tary. (Simply using past numbers 
of recruits in a specific area can 
be problematic.) Determining this 
number of available people requires 
detailed data, some of which are 
hard to come by or incomplete. 
Some of the factors that seem 
to be associated with the number 
of eligible and interested young 
people, and what data might 
be used to help measure those 
factors, are also featured. In real 
life, military recruiting commands 
are responsible for recruiting not 
only ordinary enlistees, but also 
officers, reservists, and members of 
specialty fields such as doc-
tors, lawyers, and chaplains. This 
research focuses on the bulk of 
their mission: the enlisted service 
members who make up the major 
part of the active-duty armed forces. 
Consulting with both the Army’s 
and Navy’s recruiting enterprises 
leads to discussing matters in terms 
of those service-members.
Having the data in hand makes 
it possible to model the number of 
available personnel in a variety of 
ways. Some statistical models can 
be used to estimate market depth—
that is, the number of young people 
both eligible for, and interested in, 
military service in a particular area.
Knowing the market depth is 
not quite enough to predict the 
number of recruits, however. In 
general, recruiting requires effort 
by recruiters to identify potential 
service members, inform them 
of the benefits and costs of ser-
vice, and process their paperwork. 
Increasing recruiter effort in an 
area (by assigning more recruiters, 
or by reducing the area assigned to 
a particular recruiter so he or she 
can focus on a more limited area) 
can be expected to produce more 
recruits from that area. The number 
of recruits from an area depends on 
how many young people live there, 
and also on how much recruiting 
effort is applied there.
Finally, estimates of market 
depth can be used as inputs for 
optimization-type models that 
determine the optimal locations 
for recruiters, and recruiter stations, 
under different sets of constraints 
and assumptions. These models are 
also constrained by real-life factors, 




The market depth of an area 
depends most importantly on 
the number of people who live 
there. Most specifically, the mili-
tary needs young, healthy people 
who are eligible to join by satis-
fying a number of requirements. 
For example, prospective recruits 
have to be medically sound, 
have clean criminal records, per-
form adequately on the entrance 
examination, and so on. Rates of 
eligibility differ from place to place, 
with some places, for example, 
having higher obesity rates than 
others. It makes sense to focus 
recruiting efforts on places with 
high rates of eligibility.
Separately from eligibility, 
however, there is the question of 
propensity, or the rate at which eli-
gible young people are willing to 
join the all-volunteer force. 
Propensity varies from place 
to place for a number of reasons. 
Anecdotes suggest, for example, 
that the Deep South is a more-
fertile region for military recruiting 
than New England, for example. 
This might partly have to do with 
societal attitudes toward military 
service. However, there must be 
other factors at work as well, which 
can be examined by considering 
the non-military options available 
to eligible young people: college 
and employment. Areas that have 
four-year colleges nearby will pre-
sumably produce fewer recruits, 
as will areas where the local job 
market is strong. 
To some extent, the services 
compete against one another—in 
areas with a strong Army recruiting 
presence, it might be harder to find 
recruits for the Navy. There is also 
evidence that the military presence 
in an area, as represented by active 
duty or veteran populations, has 
a positive effect on the services’ 
recruiting efforts. This might be a 
function of community visibility of 
the base itself, a statement about 
veterans who settle in the area, or 
some other factor.
Beyond college and employ-
ment, other attributes of an area 
can be useful in statistical mod-
els of recruiting. These might be 
demographic, medical, economic, 
or educational. 
Of course, in the end, recruiting 
is a decision made by one indi-
vidual, not by an area, and many of 
the factors influencing recruiting 
are personal. Many recruits join out 
of a sense of purpose or patriotism; 
these people might be persuaded 
to join any of the services. Oth-
ers look for specific job training 
that might only be available in one 
service, or might not happen to be 
available at all at the time a poten-
tial recruit is inquiring. Young 
people who lack the means to pay 
for college might sign up to take 
advantage of educational benefits 
through programs like the G.I. Bill. 
Moreover, enlistment bonuses 
are available for a number of 
military specialties; for many 
jobs, these might be $1,000 or 
$2,000, while for jobs that are 
particularly difficult, to fill these 
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bonuses can be in the tens of 
thousands of dollars. While we try 
to measure market depth as a 
function of local economic and 
demographic factors, we have to 
be aware that recruits are highly 
variable individuals, each with his 
or her own story. 
As a final note, we focus here 
on recruiting brand-new service 
members for their first term of 
active-duty service. Presumably, 
the services could expect larger 
numbers of recruits if they were 
to offer larger bonuses or more-
generous educational benefits. 
However, the services needs some 
of these first-term service mem-
bers to re-enlist, to fill the jobs set 
aside for more-experienced per-
sonnel and to fill the ranks of 
non-commissioned officers. 
Personnel who enlist primarily 
to earn a lump sum or to acquire 
college money would not be 
expected to re-enlist at high rates, 
so simply increasing first-term 
recruiting may not be all that the 
services need. Like so many targets 
of modeling, the underlying real-




One natural way of estimating how 
many recruits an area can produce 
is to look at the number produced 
by that area in the past. However, 
the number of recruits produced 
is certainly a function of recruiter 
effort—how many recruiters were 
assigned to an area, how hard those 
recruiters worked, how persuasive 
they were, and so on. 
The number of recruiters 
assigned to an area is at least 
partly determined by the num-
ber of recruits produced by that 
area in the past. Military person-
nel assigned as recruiters will 
typically meet the recruiting 
goal assigned to them, regardless 
of the amount of effort it might take 
due to the propensity of the young 
people in their area of responsi-
bility. This gives rise to recruit-
ing’s “chicken-and-egg” problem: 
An area that has seen lots of past 
recruits is assigned more recruiters, 
who in turn produce more recruits, 
which makes the area seem par-
ticularly productive.
One way of avoiding the prob-
lem is by considering “leads.” 
Recruiters typically start with a set 
of leads—names of youngsters who 
might be persuaded to enlist—that 
they amass in a number of ways. 
Some leads are referrals from other 
recruits or young people who show 
interest at sporting events or other 
locations where recruiters main-
tain a presence. These might be 
considered “high-quality” leads, 
since the young person in ques-
tion is already interested in military 
service. Another source of high-
quality leads is “walk-ins,” the set 
of people who literally walk in to 
a recruiting station and begin the 
process on their own. 
Lower-quality leads might 
include, for example, the list of 
seniors graduating from a nearby 
high school. Both of these sorts 
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of leads are inherently “local,” 
and at least to some extent the 
number of leads that a recruiter 
obtains—and the number of 
leads that can be converted into 
actual recruits—depends on his 
or her own effort and skill, again 
showing the chicken-and-egg 
problem associated with estimat-
ing the number of recruits. Disen-
tangling the inherent propensity 
to join of youth in an area from 
the skill of the recruiters assigned 
there is not an easy task. 
A second sort of lead is  “national” 
rather than local. National leads 
come from young people making 
the first move, perhaps by filling 
out a web form or using a toll-free 
telephone number. National leads 
are much like walk-ins in that they 
are high-quality, self-generated 
leads. Areas with a lot of national 
leads, or a lot of leads per resident, 
can be assumed to be areas of high 
propensity. Of course, national 
leads can be expected to occur at 
a higher per capita rate from areas 
with no recruiting station nearby, 
which would normally be more 
rural ones. 
Still, the use of national-level 
leads is one way to try to get around 
recruiting’s chicken-and-egg prob-
lem, and in some of our work we 
have used national-level leads as a 
surrogate for propensity. For FY 
2104, the ZIP codes with the top 
5% of the of leads for one of the 
services (ZIP codes with 11 more 
leads for that fiscal year) are shown 
in red in Figure 1.
ZIP Code-level Data
Recruiting stations are assigned 
to sets of postal ZIP codes (Zips, 
for simplicity). Some Zips, often 
in rural areas, are not assigned to 
any station; in more-populous 
areas, each Zip will be assigned 
to (exactly) one recruiting 
station. Recruiters at that sta-
tion are responsible for finding 
prospective recruits in their set 
of Zips, selling those recruits on 
service, and shepherding the 
recruit’s application through the 
necessary steps. 
There are some 35,000 Zips 
of interest in the USA, although 
thousands more have no actual 
residents because they represent 
businesses, post office boxes, uni-
versities, and so on.
Since each Zip is assigned to 
a recruiting station, it is natural 
to compute market depth at the 
Zip level. Data describing demo-
graphic, educational, and other 
characteristics at the Zip level is 
publicly available. 
Inevitably, though, these data 
have issues. For one thing, some are 
missing (some states do not appear 
in FBI crime reports). For another, 
some data are at the county level. 
Knowing which Zips appear in 






which counties makes it possible to 
distribute county-level data to ZIP 
codes, but this induces noise, as 
well as correlation between nearby 
Zips. An additional complication 
is that some Zips span county lines.
Even when the ZIP-level data 
are in good shape, a number of 
practical considerations arise. First, 
recruiters have to be physically 
present in ZIP codes where they 
recruit. They drive to high schools, 
event sites, recruits’ homes, and so 
on. When a particular ZIP code is 
added a recruiter’s portfolio, it is 
important to account for the cost, 
to the recruiter, of covering that 
Zip. Large Zips, or those far from 
the recruiting station, result in 
long driving times for the recruiter, 
which reduces the amount of pro-
ductive recruiting interactions that 
are possible. 
Earlier modeling efforts have 
computed the Euclidean distance 
from the recruiting station to the 
geographical centroid of the Zip, 
and used that distance to evaluate 
the cost in time of assigning a Zip 
to a recruiting station. However, it 
is clear that geographical features 
such as mountains and lakes can 
make driving times quite different 
from Euclidean distances. 
Moreover, recruits are not 
uniformly distributed over ZIP 
codes; they concentrate in popula-
tion centers and, in particular, high 
schools and community colleges, 
so one area of ongoing research 
is determining the recruiter effort 
needed to recruit in a ZIP code, 
given the road network and what-
ever indices of population density 
are available. 
Moreover, ZIP code-level 
effects can differ substantially 
between neighboring Zips, some-
times because adjacent Zips are 
quite different, and sometimes 
because Zips have such low 
populations that the corresponding 
ZIP code-level estimates are 
highly variable. 
For example, market depth is 
often higher in areas where lots 
of veterans reside. If one Zip has 
a comparatively high number of 
veterans residing there, and an 
adjacent one has a low number of 
veterans, a positive veteran effect 
might still be expected in the sec-
ond one, since increased veteran 
presence might be an attribute 
of the whole area rather than of 
individual Zips. In these cases, 
the models might be improved 
by constructing estimates based 
on smoothing those from several 
adjacent Zips. The mechanisms for 
these smoothing operations are a 
subject of ongoing work.
Modeling  
Market Depth
Since the number of recruits in 
a ZIP. This model assumes that 
the number of leads in any area 
is a Poisson random variable 
whose expected value is a func-
tion of some explanatory variables. 
These explanatory variables would 
certainly include the number 
of people living in the area (or 
a related, more-specific count 
called the Quality Military Avail-
able population, in which the 
Department of Defense attempts 
to account for ineligibility). 
The set of variables in the 
model probably also would include 
geographic and demographic 
characteristics of the area, such 
as distance to the nearest public 
university and number of service 
members who live nearby, as well 
as socio-economic factors such 
as local unemployment and 
crime rates. 
Many ZIP codes have some 
residents, but never produce any 
leads. Moreover, the variability 
of the number of leads per ZIP 
code is greater than expected for a 
Poisson model. If the size of the 
set of unproductive ZIP codes 
is bigger than the usual Poisson 
model would support, better results 
can be achieved with a more- 
complicated two-stage model. 
The so-called “zero-inflated” 
model is one of these. The first 
stage tries to determine which ZIP 
codes will never produce recruits; 
the second is a count distribu-
tion-type model for the number 
of recruits from those that will. 
Under this model, some ZIP codes 
will never produce recruits; others 
may produce recruits, but may not. 
A related two-stage model called 
the “hurdle” supposes that an area 
will not generate any leads until a 
minimum threshold of recruiting 
effort is expended. 
While development of these 
models is continuing, both of 
these two-stage models, with a 
Negative Binomial count distri-
bution, seem to perform better 
than a simple Poisson model. 
Figure 2 shows an example of 
the output of these models; each 
ZIP code in the area of the Navy’s 
Houston recruiting district is colored 
by the expected number of recruits 




The final piece of the modeling 
effort takes, as input, the estimated 
values of market depth for each 
ZIP code. The goal is to place 
recruiters to cover the maximum 
number of eligible young people. 
However, just knowing the number 
of available young people in an 
area is not enough to determine 
optimal recruiter placement. This 
is because we expect a diminishing 
rate of return as more recruiters 
are added—as more recruiters are 
added to an area, the recruiters 
eventually will exhaust the market 
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of available young people in that 
area, and additional recruiters will 
produce no additional benefit. It is 
difficult to estimate the extent of 
this diminishing return, since the 
services have no short-term interest 
in saturating an area with recruiters 
to try to measure this effect. 
Another consideration is the 
quality of life for a recruiter. As 
an individual recruiter’s work-
load  increases, by assigning 
more area and more driving time, 
the recruiter can be expected to 
become less happy and less produc-
tive. It is important that models 
enforce a maximum workload per 
recruiter, where workload is mea-
sured in some reasonable way, such 
as expected driving time per week, 
rather than in recruits per month. 
Moreover, these models move 
recruiters instantly from station to 
station, but moving a recruiter in 
real life carries a cost. For a move 
of more than a short distance, the 
recruiter might need to move a 
residence and family. All of these 
considerations have to be consid-
ered in the optimization models.
For the moment, the number of 
recruits in an area are modeled as a 
function not only of market depth, 
but also as a function of the num-
ber of recruiters assigned to that 
Zip. That number can be fractional: 
A recruiter who is assigned equally 
to exactly two ZIP codes might be 
assigned with weights (0.7, 0.3), 
say, indicating that he or she is to 
spend 70% of recruiting time in the 
first of the two Zips.
The objective to be optimized 
is the expected number of recruits 
produced from the areas designated 
to be covered (and by the effort 
expended). The current modeling 
effort does not consider the overall 
dollar cost associated with recruit-
ing. This is partly because some 
elements of the cost arise from 
expenditures outside the recruit-
ing commands’ immediate control. 
For example, it might be effective 
for a service to abandon a par-
ticular recruiting station and place 
the recruiters from that station 
elsewhere. However, these spaces 
are often leased under multi-year 
agreements, so there is a cost, in 
terms of continued rent payments, 
incurred even by abandoned sta-
tions. Moreover, many recruiting 
stations are in buildings shared by 
two or more services, so the services 
might be interested in cooperative 
efforts regarding stations. Cost con-
siderations will have to be taken up 
as the project continues. 
There are several possible for-
mulations of a program to optimize 
recruiter placement, depending on 
the set of constraints imposed. As 
a starting point, security concerns 
require that any recruiting station 
have at least two recruiters if it 
has any at all. In its most basic 
form, the optimization will serve 
to assign a fixed number of recruit-
ers to existing recruiting stations, 
and recruiters to Zips, in the way 
that produces the globally largest 
expected number of recruits. Under 
this simple model, no existing 
Figure 2. Estimated Recruiting Depth in the Houston, TX, area. Colors show expected numbers of recruits according 
to one model. 
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recruiting stations would be aban-
doned and no new ones created. 
Each recruiter is assumed to 
conduct a normal workload. If each 
recruiter were assigned to a fixed 
set of ZIP codes with no fractions, 
this would be a straightforward, if 
sizable, mixed-integer linear pro-
gram. With fractional allocation, 
the problem becomes more com-
plicated, because the diminishing 
returns associated with increasing 
numbers of recruiters mean that 
the relationship between number 
of recruiters and number of recruits 
is nonlinear. 
Still, this augmented problem 
can also be solved in reasonable 
time with modern computing 
resources. Variations on this opti-
mization can help determine the 
cost, in terms of expected number 
of recruits, associated with reduc-
tion in the number of recruiters, if, 
for example, the services were to 
decide to shrink their strength by 
10% over three years.
Of course, the optimal set of 
locations for recruiting stations 
today will not necessarily be the 
optimal set in 10 years’ time, since 
demographics and local conditions 
change. A second optimization 
starts from a list of current recruit-
ing stations, as well as potential 
locations for new ones. These 
potential locations might be drawn 
from a list of known, suitable sites 
that are available to lease. The opti-
mization then assigns recruiters to 
stations, real or possible, select-
ing some and omitting others, 
once again assigning recruiters 
to Zips and maintaining at least 
two recruiters in every station. The 
results of this optimization can 
help recruiting planners project 
the best locations for stations in 
the near future. 
A final optimization might 
place recruiting stations anywhere 
on the map to produce the larg-
est possible expected number of 
recruits. If the optimal locations 
of stations under this model are 
similar to the existing placements, 
it might create confidence that the 
current assignment is adequate. If, 
however, the unconstrained model 
suggests vastly different placement 
from what is actually present, there 
might be an opportunity to gain 
insight from the differences.
The Future of 
Recruiting
This description of this approach, 
and the work in this area, has 
assumed that the business of 
recruiting will go on much as it has 
in the past. In the services, many 
recruiters are drawn from regular 
service members whose past spe-
cialties might have been something 
quite different. 
After a stint as a recruiter, most 
of these personnel will return to 
their original jobs. Recruiting still 
depends, in large part, on in-person 
contacts between recruiters and 
potential recruits, and these models 
continue to expect that recruiters 
will be assigned to physical stations 
and to nearby ZIP codes.
The world is changing, though, 
and recruiting has an opportunity 
to change with it. Just as one exam-
ple, the services could consider cre-
ating a single recruiting force for 
all branches. Such an effort might 
be staffed by active-duty members 
rotating through assignments, as 
services recruiting works now, but 
alternatively might be staffed by 
full-time recruiting professionals, 
career civilians, or a combination 
of these. 
Since mobile communication 
is practically universal, the services 
also can expect more recruits to 
conduct their business—filling out 
forms and so on—using computer 
or mobile devices and on their own 
time. This might change the way 
the recruiters of the future allocate 
their own time.
The U.S. military, whether it 
shrinks or grows in the short term, 
will continue to require on the 
order of 100,000 or more eligible 
volunteers every year. The chal-
lenge of recruiting that many 
young people will continue to be 
considerable. This work to try to 
increase the efficiency of the pro-
cess is ongoing and holds out the 
promise of real savings across 
the Department of Defense. Esti-
mating the market depth is an 
important part of this effort.  
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